A patient who had endocarditis on a prosthetic aortic valve and who had undergone two aortic valvular re placements developed classic angina pectoris. Cardiac catheterization revealed an anciirysin of the left sinus of Valsalva, which constricted a proximal segment of the left circumflex coronary artery during systole. This type of dynamic coronary arterial narrowing has not been previously described secondary to an aneurysm of a sinus of Valsalva and may be responsible for this pa tient's manifestations of ischemia.
"From the Division of Cardiology, Department of Medicine, University of Florida, and the Veterans Administration Hospital, Gainesville, Fla. The diagnosis of an aneurysm of a sinus of Valsalva is made infrequently during life, since prior to rupture, these aneurysms rarely cause symptoms.1 Most cases are acquired and are secondary to infectious endocarditis, with formation of ring abscesses.2'3 Most of the remain ing cases are apparently congenital, secondary to an absence of media in the aortic wall behind the sinus of Valsalva.2 The right sinus is most commonly affected, especially in the congenital type, and may cause obstruc tion of the right ventricular outflow tract. 4 Although cases of apparently fixed obstruction of the left main coronary arteryr'-6 or its branches6 by an aneurysm of a sinus of Valsalva have been reported, we are unaware of a report of dynamic coronary arterial narrowing secondary to such an aneurysm. This report describes the findings in a patient who developed typical angina pectoris 2% years after aortic valvular replace ment, which was necessitated by bacterial endocarditis. Cardiac catheterization demonstrated dynamic systolic constriction of a coronary artery by an aneurysm of the left sinus of Valsalva.
CASEREPORT
A 40-year-old white man was first told of a cardiac murmur after a routine examination when he was 20 years old. He had no history of rheumatic or congenital heart disease. Dyspnea on exertion developed when the patient was 32 years old and prompted cardiac catheterization at the age of 37 years. Aortic stenosis with a calcified bicuspid valve was found. The findings from coronary arteriographic studies were normal, with a left dominant distribution.
The patient underwent aortic valvular replacement and one year later developed endocarditis due to Staphylococcus epidermidis. Clinical deterioration occurred, with the de velopment of aortic insufficiency and congestive heart failure prompting a second aortic valvular replacement (Starr Ed wards 2320). At surgery, valvular and endocardial vegeta tions were observed, with a friable ascending aorta. Anti biotic administration continued, and the patient recovered uneventfully.
The patient continued free of cardiovascular symptoms until the age of 40 years, when he developed exertional angina and dyspnea. These symptoms progressed rapidly, limited his life style, and prompted hospitalization. Examina tion showed blood pressure of 140/70/70 mm Hg and a pulse rate of 70 beats per minute and regular. Carotid upstroke was brisk, and the pulse volume appeared normal. The point of maximal impulse was not displaced but was sustained. The prosthetic valvular sounds were normal. A fourth heart sound was heard at rest, and both third and fourth heart sounds were present after exercise. A grade 3/6, early-peaking, systolic ejection murmur was heard best along the left sternal border and radiated well to the aortic area. A grade 2/6 aortic diastolic murmur was heard. The findings from the remainder of the examination were unremarkable.
A chest x-ray film, electrocardiogram, complete blood cell count, and the level of haptoglobin were unchanged. Exercise on a treadmill revealed ST-segment depression indicated by changes in the inferolateral leads at 150 beats per minute accompanying the patient's typical thoracic discomfort. Car diac catheterization showed normal hemodynamic findings at rest; however, the catheter could be advanced to the left ventricle paravalvularly through separations between the valve and aorta. Left ventricular, aortic, and selective coro nary angiograms revealed normal motion of the ventricular wall, aortic insufficiency (2+) from several paravalvular regions, an aneurysm involving the ascending aorta and left sinus of Valsalva (Fig 1) , and dynamic coronary arterial constriction producing a 90 percent reduction in the diameter of the circumflex coronary artery over a distance of approxi mately 10 mm (Fig 2) . Surgical intervention to correct the aneurysm and paravalvular leak was recommended and is being considered by the patient.
DISCUSSION
This patient had an acquired aneurysm of the left sinus of Valsalva, which produced dynamic compression of the circumflex coronary artery. He also had angina and ischemic electrocardiographic changes with exer cise, reflecting the distribution of the compressed coro nary vessel. Previous endocarditis and two aortic valvu lar replacements presumably weakened the aortic wall. No abnormalities of the coronary arteries, aortic root, or sinuses of Valsalva were noted during the first catheteri zation or both thoracotomies. It is likely that the pa tient's manifestations of ischemia were related to dy namic constriction of the affected coronary artery.
Dynamic coronary arterial entrapment and constric tion have recently been reported by Noble et al7 as the basis for symptoms and other more objective findings of myocardial ischemia. Myocardial muscle bridges create coronary arteriographic findings similar to those observed in our case. The ischemia is thought to be "due to entrapment" of the arterial segment within ventricular muscle and muscle shortening with systole. Patients with dynamic coronary arterial narrowing secondary to muscle bridges may have angina pectoris as the initial symptom, as in our patient. In our case the dynamic coronary arterial constriction seems to be secondary to external pressure from the aneurysm of the left sinus of Valsalva. During systole the greater distending pressure within the aneurysm could "entrap" and constrict the circumflex coronary artery, while diastolic pressure (re duced because of aortic insufficiency) may not be suffi cient to create arterial constriction.
During exercise, electrocardiographic changes and exertional angina suggest that the coronary constriction had physiologic significance. The mechanism for produc tion of myocardial ischemia by systolic coronary arterial compression is not clear. Catecholamines, excitement, tachycardia, and exercise have been shown to shorten the diastolic filling period and also increase systolic coronary flow proportionately more than diastolic flow.8 '9 We hypothesize that the potential for myocar dial ischemia to develop in the distribution of the circum flex coronary artery could increase with exercise, possibly due to limitations of this systolic reserve mechanism. This unusual cause of dynamic coronary arterial con striction with manifestation of ischemia represents both a rare acquired anatomic defect and a rare cause of myo cardial ischemia.
